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® , Treatment of meat. 

@ A process of treating meat to improve the meat binding 
properties and the water-binding properties of the meat which 
comprises contacting the meat with at least one alkali metal 
chloride and at least one additive selected from alkali metal 
bicarbonates. alkali metal carbonates, and alkali metal sesqui* 
carbonates, preferably in the form of an aqueous solution. 
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TREATMENT OF MEAT 

This invention relates to the treatment of 
meat, in particular to the treatment of meat in order 
to improve the binding properties of the meat, and to 
improve the water-binding properties of the meat, that 
is to decrease the weight^loss which occurs in cooking 
of the meat. 

Various properties of meat may be enhanced by 
treating meat during, for example, the manufacture of 
meat products. Properties which are of importance to 
the manufacturer of meat products include the binding 
properties of the meat and the water-binding properties 
of the meat. Thus, it is of importance that the meat 
does not suffer a substantial weight loss on cooking 
due to loss of water. Such properties of meat are of 
course known to be improved by treating the meat with 
an aqueous solution of sodium chloride and furthermore, 
it is known to enhance the effect of sodium chloride by 
treating the meat with a combination of sodium chloride 
and phosphate salt, especially a polyphosphate salt. 

The present invention relates to a process of 
treating meat in order to improve the binding 
properties of the meat and to improve the water binding 
properties of the meat. The process does not require 
the use of a phosphate yet it results in a substantial 
improvement in the meat-binding and the water-binding 
properties of the meat at least comparable to the 
effect produced by phosphate. However, the process may 
be effected in the presence of phosphate in which case 
the water-binding and meat-binding effects produced by 
the phosphate are enhanced. 

According to the present invention there is 
provided a process of treating meat which process 
comprises contacting the meat with at least one alkali 



metal chloride and at least one additive selected from 
alkali metal bicarbonates , alkali metal carbonates, and 
alkali metal sesquicarbonates . 

We are aware that it has been proposed to treat 
meat with an aqueous solution of sodium bicarbonate. 
For example, US patent 3 556 807 describes a process fo / 
tenderising meat by soaking the meat in a solution of ' 
sodium bicarbonate^We are also aware that it has been 
proposed to treat meat with phosphates in conjunction 
with sodium bicarbonate, for example in European Patent 
Publication 0 028 113. We are not aware of prior art 
which describes treating meat with at least one alkali 
metal chloride and at least one additive selected from 
alkali metal bicarbonates, alkali metal carbonates, and 
alkali metal sesquicarbonates, for example with a 
solution of alkali metal chloride and such additive. 

Contacting meat with alkali metal chloride leads 
to an improvement in the meat-binding and water- 
binding properties of the meat. The meat-binding and 
water-binding properties of the meat are improved to an 
even greater extent when meat is contacted not only 
with such a chloride but also with an additive selected 
from alkali metal bicarbonates, alkali metal 
carbonates, and alkali metal sesquicarbonates. 

In this specification we will refer hereafter >\ 
to the use of sodium chloride although it is to be 
understood that other alkali metal chlorides may be 
used. Similarly, we will refer hereafter to the use of 
sodium carbonate, sodium sesquicarbonate, and sodium 
bicarbonate although it is to be understood that other 
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alkali metals carbonates, sesquicarbonates, and 
bicarbonates may be used. 

The process of the invention may be effected by 
contacting the meat with sodium chloride and with at 
least one of the aforementioned additives in solid 
form, e.g. with a mixture of sodium chloride and at 
least one additive ixn solid form, or separately with 
sodium chloride in solid form and at least one additive 
in solid form. This manner of effecting the process of 
the invention is suitable for use with meat in 
comminuted forms, e.g. with sausage or hamburger 
meat. However, it is preferred that the meat is 
contacted with a solution or solutions of sodium 
chloride and at least one of the aforementioned 
additives in order that the sodium chloride and the 
additive may be more effectively distributed through 
the meat. Thi6 manner of effecting the process is 
particularly suitable for use with meat in bulk form. 
The solution is most suitably an aqueous solution. 
The process may be effected by contacting the meat 
separately with appropriate solutions, that is with a 
solution of sodium chloride and with a solution of at 
least one of the aforementioned additives. The order 
in which the meat is contacted with the solutions is 
not critical. It is preferred, however, that the meat 
be contacted with a solution which contains both sodium 
chloride and at least one of the aforementioned 
additives. 

The invention will be described hereafter by 
reference to the use of a solution containing both 
sodium chloride &nd at least one of the aforementioned 
additives. 



The concentration of sodium chloride in the 
solution may be that used conventionally in the art. 
However, the solution will generally contain at least 
1% weight/volume of sodium chloride and, although a 
saturated solution may be. used, the solution will 
generally contain not more than 25% weight/volume of 
sodium chloride*^ _ 

In order that a reasonable enhancement may be 
obtained in the meat-binding and water-binding 
properties of the meat brought about by contacting the 
meat with sodium chloride it is preferred that the 
solution contains at least 0.1% weight/ volume of at 
least one of the aforementioned additives. In general, 
the solution will contain not more than 5% 
weight/volume of at least one of the aforementioned 
additives. 

In the process of the invention there is used a 
solution which contains at least one additive selected 
from sodium bicarbonate, sodium sesquicarbonate, and 
sodium carbonate. The solution may contain a single 
such additive or any combination of such additives. 
For example, sodium bicarbonate may be used alone, or 
sodium carbonate may be used alone, or sodium 
bicarbonate and sodium carbonate may be used in 
combination. In the solution the concentrations of 
sodium bicarbonate may be different from the 
concentration of sodium carbonate. However, the 
concentrations may be the same, and a particularly 
convenient way of achieving this identity in 
concentration, at least on a molar basis, is to use an 
aqueous solution of sodium sesquicarbonate, that is 
Na 2 C0 3 NaHC0 3 2H 2 0. Sodium sesquicarbonate is a 
readily available article of commerce, and it will 
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generally be sufficient to dissolve it in water at a 
concentration in the range 0.1% to 5% weight/ volume. 

In general we find that the meat-binding and 
water-binding properties of the meat, particularly the N 
latter properties of the meat, are improved to a 
greater extent by the use of sodium carbonate than by 
the use of sodium bicarbonate, and that a mixture of 
sodium bicarbonate and s6dium carbonate, or sodium 
sesquicarbonate, is more effective than is sodium 
bicarbonate. 

The process of the invention may be effected in 
the presence of a phosphate, for example, the phosphate 
may be present in a solution which also contains sodium 
chloride and at least one of the aforementioned 
additives, or a separate solution containing a 
phosphate may be used in the process. It is preferred 
to use an aqueous solution of at least one phosphate 
salt, particularly a salt of polyphosphate, as the use 
of such a solution produces a substantial enhancement 
in the meat-binding and water-binding properties of the 
meat. The concentration of the phosphate salt may, for 
example, be in the same range as that of the additive, 
that is in the range 0.1% to 5% weight/ volume. 
Suitable phosphates for use in the process of the 
invention include alkali metal phosphates and alkali 
metal polyphosphates. 

The process of the present invention is not 
limited in its application to any particular type of 
meat nor to meat in any particular form. Thus, it may 
be applied to beef, mutton or pork, e.g. lamb or bacon, 
chicken or turkey, and it may be applied to meat in 
bulk or to meat in a comminuted form. Indeed, it is 
particularly suitable for application to meat in a 



comminuted form from which meat products such as 
sausages and hamburgers may be produced, as the 
structural integrity of the meat product during 
subsequent cooking is enhanced. 

The process of treating the meat may be 
effected, for example, by soaking the meat with the 
solution or by ffi tec ting the solution into the meat, or 
by a combination ot soaking and injecting. The meat 
can be soaked in the solution for a time sufficient for 
the meat to take up the desired amount of solution. A 
suitable time will depend on the dimensions of the 
meat, particularly its thickness, and on the type of 
meat, and for these reasons it is difficult to provide 
an estimate of a suitable time. However, the time of 
soaking will generally be from 10 minutes up to 24 
hours. The uptake of solution by the meat will vary 
but in general, for both soaking and injecting, it will 
be in a range 5% to 30% weight/weight such that the 
meat contains, for example, 1% to 5% weight/weight of 
sodium chloride and 0.1% to 2% weight/weight of at 
least one of the aforementioned additives. These 
latter proportions of sodium chloride and of additive 
may also be incorporated into the meat by contacting 
the meat with sodium chloride and additive in solid 
form. 

The proportions of sodium chloride and additive 
are for guidance only and the proportions incorporated 
into the meat will depend at least to some extent on 
the enhancement of the meat-binding and water-binding 
properties which are desired. 

Where the process of the invention is effected 
by contacting the meat with a solution the temperature 
of the solution will generally be relatively low, for 



0209268 

-7- 



exaraple a temperature above the freezing point of the 
solution and not greater than 20 # C. A higher 
temperature may be used, but in general the temperature 
will be between 0°C arid 10°C. 

The invention is now illustrated by the 
following exajnplejs. f > : /->r.*: 

Examples 1 to 3 

In separate examples samples of pork, chicken and 
beef in the form of 5g cubes were immersed separately 
in an aqueous solution for 18 hours at 2 # C, the samples 
were removed from the solution and weighed and the 
uptake of the solution was determined. The samples 
were then cooked for 1 hour in a water bath at 75 *C, 
cooled and reweighed and the cooked yeild determined. 
The cooked yield is defined as 

cooked weight X 100% (mean of 2 determinations), 
initial weight 

The results are given in Table 1. 

Examples 4 to 12 

In separate examples samples of pork, chicken and 
beef in the form of 5g cubes were immersed separately 
in aqueous solutions, weighed, cooked and reweighed 
following the procedure described in examples 1 to 3. 
The results are given in Table 2. 

Examples 13 to 18 

In separate examples samples of pork, chicken and 
beef in the forn of 5g cubes were immersed separately 
in aqueous solutions, weighed, cooked and reweighed 
following the procedur described in Examples 1 to 3. 
The results ar given in Table 3. 
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Examples 19 to 36 

In separate examples samples of pork in the form 
of 5g cubes were immersed separately in aqueous 
solutions, weighed; cooked and reweighed following the 
procedure described in Example 1. The results are 
given in Tables 4 apg. 5. 



3209268 



Meat 


pork 


pork 


pork 


chicken 


chicken 


chicken 


beef 


beef 


beef 




Cooked yield 


89,1 


o 
• 

00 


cv 

VO 
VD 


112. 5 


99.3 


84.1 


87.4 


81.7 


75.9 


F" Aqueous solution 


Sodium 
sesquicarbonate 
weight/ 
volume % 


t-i 


o 


o 




o 


o 




o 


o 


Sodium 
Diphosphate 
weight/ 
Volume % 


o 




o 


o 




o 


o 


rH 


o 


NaCl 
weight/ 
Volume 














xf 


Xf 




Example 




Comparison 


Comparison 


CM 


Comparison 


Comparison 


CO 


Comparison 


Comparison 



10 



0209268 



B 



O 0 
O -h 



CD 



u 
o 



CO 



CN 



0) 



on 



CD 



o 

•H 
4J 
3 

rH 
O 

CO 



s 

O 
CO 



0) 

c 
o 

JD 

o 

3 

cr 

CO 
0) 
CO 



CAP 

CP 
•H 3 

a) h 
* o 
> 



3 
O 

a> 

3 



Q< CP 3 
0 0 0 

a* 



in 
o 



in 
o 



«P 0) 

x: B 

0> 3 



a) 



0 

> 



0) 

a 

E 



in 



VD 



C 

o 

CO 

1-4 
u 

(0 

o 
u 



CD 



c 
o 
w 

C 

u 



CN 



C 

o 

00 
-H 
M 

m 

8- 
Si 



Il 



020S268 



c 
o 

■H 
■M 
P 

o 

CO 

© 
a 
o 
a> 

01 



4J 



T3 
>i 

c 

o 
o 
o 



<D 

<c 
c 

o <*> 

E U «M 0) 
3 flJ^ 6 
U CP 3 
-H -H iH 

o a <i> o 

CO O 1 £ > 
09 



vo 
in 



O 



u 
o 



O 



o 
cu 



c 
o 

0 



c 

V 

o 



c 

o 

O 



c 

U 
U 



4-t 
0) 



0 
a> 



a) 



a) 



in 
vO 



vd 
o 



GO 

O 
CO 



CO 



00 
00 



0* 



■ 

00 



CD 

o 
00 



SO 



m 

vO 
CO 



CO 

VO 
CO 



in 
o 



in 

o 



m 
o 



in 



o 



in 
O 



(0 -P 
sf * 0 



in 
o 



m 
o 



in 
o 



+> 4) 
,C E 
H tPD 
U -H — I 

<d © o 
25 > > 



a 



x 
w 



ro 



a 



c 
o 

a> 



a 



in 



O 

m 



u 



c 
o 



1-4 



GO 



0209268 







1 




CN 








1 






s 







O-H 



o 



* 

CO 
O 

u 

<M+> 

Z cn 



COO) 

o * 
U 

CM 
0 
2 



O X 6 

CN-H iH 

<d a) o 

z * > 



— <*> 

u cne 

z s o 
> 



0) 

PC X <D 
CU CP £ 

O fl) *H 

^ > 



x E 

tP D 

CJ *H I 

* <y o 
z * > 



0) 

a 

E 

x 
w 



in 



in 
o 



co 



CO 



CP 
Ok 



VP 

0% 



- .. c 



O 

CN 



CO 



in 
o 



CN 
04 



m 



in 

O 



co 
CM 



GO 



CO 



CM 



CO 



in 

CD 



o 



m 

CM 



O 
CD 



in 



CM 



CP 



GO 
CP 



d 



CM 



i i i 



CO 
CM 



0) 

m 
,c 

a • 

oo co 
O O 

ax 

•h id 
■c z 

S* 

•o ,c 

0 CP 
00 »H 
<D 

• 

0) VD 
(0 

a c 
oo <a 
o 

rC CO 

ao 

«H CM 

O id 
CuZ 

•H 

E .c 

D CP 
•H -H 

o S 

00 

CP 

• 

CO 

in 

M-l 
O 

TJ 
C 
0) 



o 

W( 
D 

4J 
X 



E 

< CQ 
* 



0209268 



0 0 c*> 

O -H 



o 

25 0> 



no 
O 5 

u 
re 

<d 



POM <u 
OX E 
U 0> 3 

«3 0) 0 
2 > > 



O X 
SB * 



CO 



0) 

E 



O 0) r-l 

0 

> 



dip 

1 — 

£ 6 

U -W <H 

d) O 
S > 



a 

E 
rd 

K 

w 



CN 



in 
o 



in 



ON 
0* 



m 
oo 



in 



ro 



co 

o 

a* 



in 
o 



CN 

co 



oo 



1 1 



in 
o 



in 
o 



co 

CO 



CO 



o 

00 



in 
ro 



CO 

in 
on 



in 
o 



CO 



in 
on 



on 



CD 



09 



rd 



00 



in 



m 

00 CO 

O O 
X u 
ax 

a 

o o> 

00 «H 
0) 

0) VO 
id 

cu c 
to to 
o 

X <n 
ao 

iH CM 

o m 

dip 
4J 

"81 

CD 

o> 

M-i • 
O co 
in 

0 

u u-» 

2° 

1 C 



0209268 



-14- 



CIAIMS 

1. A process of treating meat which process 
comprises contacting the meat with at least one alkali 
metal chloride and at least one additive selected from 
alkali metal bicarbonates, alkali metal carbonates, and 
alkali metal sesquicarbonates. 

2. A process as claimed in Claim 1 in which meat is 
contacted with sodium chloride and at least one 
additive selected from sodium bicarbonate, sodium 
carbonate, and sodium sesquicarbonate. 

3. A process as claimed in Claim 1 or Claim 2 in 
which the alkali metal chloride and the additive are in 
solid form. 

4. A process as claimed in Claim 1 or Claim 2 in 
which the meat is contacted with an aqueous solution or 
solutions of alkali metal chloride and of at least one 
additive. 

5. A process as claimed in Claim 4 in which the 
aqueous solution contains alkali metal chloride and at 
least one additive. 

6. A process as claimed in Claim 4 or Claim 5 in 
which the aqueous solution contains 1% to 25% 
weight/ volume of alkali metal chloride. 

7. A process as claimed in any one of Claims 4 to 6 
in which the aqueous solution contains 0.1% to 5% 
weight/ volume of at least one of the additives. 

8. A process as claimed in any one of Claims 1 to 7 
in which the additive is alkali metal carbonate. 

9. A process as claimed in any one of Claims 1 to 7 
in which the additive is alkali metal sesquicarbonate 
or a mixture of alkali metal carbonate and alkali metal 
bicarbonate. 
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10. A process as claimed in any one of Claims 1 to 9 
in which the meat is contacted with a phosphate. 

11. A process as claimed in Claim 10 in which the 
meat is contacted with an aqueous solution containing a 
phosphate. 
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© Treatmontof meat 

© A process of treating meat to improve the meat-binding 
properties and the water-binding properties of the meat 
which comprises contacting the meat with at least one alkali 
metal chloride and at least one additive selected from alkali 
metal bicarbonates, alkali metal carbonates, and alkali metal 
sesquicarbo nates, preferably in the form of an aqueous sol- 
ution. 
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